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(57) Abstract 



A system and method for retrofitting appliances for use with an appliance automation system and for augmenting/expanding an existing 
system wherein a universal transmitter (106) receives instructions from a central audio/visual controller or fix>m any appliance automatic^ 
controller (22). The imivcreal transmitter (106) is configured for use with a single appliance (10) or can be used with any appliance 
having an infrared receiver, The present invention preferably communicates via the structure's AC wiring bus. in compliance with CEBus® 
standard. Control signals, issued by a hand-beld infrared transmitter (230) or any appliance automation controller (22) connected to the 
sigriaJHcanymg bus, directs the universal transmitter (106) to signal the appliance being controlled. The invention also senses whether the 
appliance is m ON or OFF. A plurality of receivers can be placed in different rooms in the structure 
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AUTOMATED APPLIANCE CONTROL SYSTEM 

BACKGROT ,TWn 
^- Figld of th^. Ty,^or,^,•^^ 

This invention relates to apparatus used to 
communicate commands to electrical appliances from 
remote locations. More particularly, the present 
invention relates to appliance automation systems used 
to control household appliances. 
2 • The Prior Art, 

The sophistication and number of features offered 
by consumer electrical equipment is rapidly increasing 
As the number and complexity of electrical equipment 
increases, it has become more difficult to competently 
control all of the functions provided by such modern 
appliances. Consumers are also anticipating the 
widespread use of appliance automation systems, also 
commonly referred to as "home automation systems," which 
allow comprehensive control of a wide variety of 
appliances from one or more locations in a structure 
such as a residential structure. 

Appliances which users are finding increasingly 
difficult to control include, but are not limited to, 
devices such as televisions, video cassette recorders 
compact disc players, compact disc changers, laser disc 
players, audio cassette decks, audio receivers, video 
receivers, audio and video signal processing equipment, 
AM/FM tuners, digital audio cassette decks, cable 
television control boxes, motorized window coverings 
motorized skylights, building heating and cooling 
systems, lighting control systems, computers, as well as 
other similar devices, all of which may hereinafter be 
referred to as "appliances." 

As will be appreciated, there are a multitude of 
appliances already in use which are not compatible with 
any appliance automation system. Such presently 
available appliance automation systems include those 
systems which adhere to promulgated standards such as 
CEBUS®, ECHELON®, SMART HOUSE, MEDIALINK® and D2B® 
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appliance automation standards or any appliance 
automation standard now available or which may become 
available in the future. Government and industry action 
.. in the near future will likely mandate that newly 
manufactured appliances provide compatibility with one 
or more appliance automation standards. 
Disadvantageously, under the present state of the art, 
existing appliances will not be able to cooperate with 
the appliance automation systems which are now being 
proposed. Moreover, in view of the number of competing 
and incompatible appliance automation standards, some 
manufacturers may opt to incorporate features which are 
compatible only with an appliance automation standard 
which is different than those compatible appliances in 
the structure. 

Moreover, if industry experts are correct, an 
explosion in the amount of information which is 
delivered to a residential or commercial location is 
about to occur. References to an "information super 
highway" are raising the expectation that every member 
of a modem industrialized society will soon have access 
to vast amounts of information for education, business, 
and entertainment. Moreover, the promise is being made 
that this information will be delivered to both 
commercial and residential locations in an easy and 
ready-to-use format. 

Unfortunately, the promise of the information super 
highway may be wasted in many circumstances because of 
a lack of compatible equipment available for either the 
residential user or the commercial user. Each of the 
utility companies, including electric power service 
providers, telephone service providers, and cable 
television service providers, are all promising and 
vying to be the provider of the medium which will convey 
the information super highway to the multitude of 
residential and business customers. In order to 
accommodate the bandwidth needed to carry the data on 
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the information super highway, utility companies are 
proposing to devote enormous resources to installing 
fiber-optic media, or other wide bandwidth media, to 
each structure within its service area. Each of the 
utility companies are also hoping to provide the 
hardware which will be used within the structure to 
receive the information. 

In view of the present state of the art, it would 
be an advance in the art to provide an improved 
appliance., control system which is compatible with 
appliance automation systems which are already existing 
or which are installed in the future and which will 
^ allow the user to manage the information which is 
delivered to a structure. 

BRIEF SU MMARY AND OBJECTS OF THE INVEISTTTON 
In view of the above-described state of the art, 
the present invention seeks to realize the following 
objects and advantages. 

It is a primary object of the present invention to 
provide a system and method for retrofitting existing 
appliances for use with appliance automation systems. 

It is also an object of the present invention to 
provide a system and method for interfacing with 
appliance automation systems allowing both compatible 
appliances and non-compatible appliances to be used 
therewith. 

It is a further object of the present invention to 
provide a wireless control system for an appliance 
automation system. 

It is also an object of the present invention to 
allow existing appliances without any automation 
capability to be addressed and controlled by an 
appliance automation system. 

It is another object of the present invention to 
provide a system and method which replaces many 
appliance control devices with a single wireless 
appliance control device. 
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It IS yet another object of the present invention 
to provide a system and ..ethod for allowing control over 
any appliance in a structure from any location in the 
.. structure. 

These, and other objects and advantages of the 
invention will become more fully apparent from the 
description and claims which follow, or may be learned 
by the practice of the invention. 

The present invention provides a system and method 
for retrofitting appliances for use with an appliance 
automation system, also sometimes referred to as a home 
automation system. The present invention also augments 
and expands the function of an existing appliance 
automation system. 

in accordance with one embodiment of the present 
invention, a single universal transmitter is provided 
which can receive instructions from a central 
audio/visual controller or from any instruction issuing 
appliance automation controller. The single universal 
transmitter is configured for use with a single 
appliance and can be used with any appliance having an 
infrared receiver to which it transmits infrared 
signals. it is preferred that the embodiments of the 
present invention communicate via the AC wiring bus in 
the structure in compliance with the CEBus-^ automation 
standard as will be explained below. Importantly, other 
communication protocols can also be used in accordance 
With the present invention. 

The described embodiment of the single universal 
transmitter preferably includes means for receiving a 
first control signal. The first control signal may be 
issued by a hand-held infrared transmitter or any 
appliance automation controller which is connected to 
the signal-carrying bus. Also preferably included is a 
means for translating the first control signal into a 
second control signal and means for emitting the second 
control signal, which is recognized by the appliance as 
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a command, to an infrared receiver on the appliance, 
such as audio or video equipment. The means for 
emitting directs the infrared signal into the infrared 
.. receiver on the appliance. Also included is a means for 
selecting an address for the device so that the single 
universal transmitter will recognize just those 
instructions which are addressed to it. 

one preferred embodiment of the single universal 
transmitter also includes means for sensing whether the 
appliance is in a power active state or a power-inactive 
state. Thus, the present invention ensures that the 
power on command is issued to the appliance only when 
the appliance is in a power -inactive state. Otherwise 
m those appliances which do not recognize a discrete 
power on command and a discrete power off command, but 
merely toggle between on and off responding to the same 
command signal, the appliance may turn on when the power 
off state was desired and vice versa. 

The means for sensing whether the appliance is in 
a power active state preferably includes means for 
providing AC current to the appliance, such as an AC 
receptacle, and means for sensing the current drawn by 
the appliance through the receptacle. A means for 
comparing the current drawn by the appliance with a 
predetermined threshold is provided. a means for 
manually varying the predetermined threshold is also 
provided. A means for perceptibly indicating to a user 
when the current drawn by the appliance exceeds the 
predetermined threshold is also provided so the user can 
set the predetermined threshold to match the current 
drawn when the appliance is in a power active state. 
Means for preventing the issuance of a power on command 
If the current drawn by the appliance exceeds the 
predetermined threshold (thus indicating that the 
appliance is already on) is also preferably included. 
The issuance of a power off command is similarly 



PCT/US95/1359S 



inhibited if the appliance is already in its power- 
inactive state. 

in accordance with the present invention, a 
plurality of receivers can be placed in different rooms 
xn the structure and all the receivers are connected to 
the signal -carrying bus (preferably the AC wiring bus in 
the described embodiment) and thus convey instructions 
which they receive to the universal transmitter (s) . 

A hand-held transmitter is also included which 
allows a user to control a wide variety of appliances 
from any remote location in the structure. The hand- 
held transmitter preferably comprises an infrared 
emitter, a plurality of function keys which are 
programmable to carry out any one of a set of functions, 
one set of preprogrammed functions for each of the 
appliances to be controlled, such as audio equipment, 
video equipment, or any other appliance which may be 
controlled with an appliance automation system. The 
hand-held transmitter also includes a display which 
includes indicia indicating the current function of the 
function keys. 

BRIEF DESCRTPTJOTJ pp TRK npawTMr^c 
In order to better appreciate how the advantages 
and objects of the invention are obtained, a more 
particular description of the invention briefly 
described above will be rendered by reference to 
specific embodiments thereof which are illustrated in 
the appended drawings. Understanding that these 

drawings depict only typical embodiments of the 
invention and are not therefore to be considered 
limiting of its scope, the invention will be described 
and explained with additional specificity and detail 
through the use of the accompanying drawings in which: 
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Figure 1 is a diagrammatic representation of a 
structure, such as a residential structure, with 
electrical appliances and embodiments of the present 
• invention located therein. 

Figures 2A-C are front, top, and side views, 
respectively, of a first embodiment of the present 
invention. 

Figures 3A-B are front and back views, 
respectively, of a second embodiment of the present 
invention. 

Figures 4A-C are front, back, and top views, 
respectively, of a third embodiment of the present 
invention. 

Figure 5 is a top view of a fourth embodiment of 
the present invention. 

Figures 5A-H are top views showing different 
configurations of the fourth embodiment of the present 
invention. 

Figure 6 is a flow chart representing one preferred 
method of the present invention. 

DETAILED DESCRTPTTON OF TTTR pREFERRm FMBODIMENT.q 

Reference will now be made to the drawings wherein 
like components will be provided with like reference 
designations . 

Reference will first be made to Figure 1 which is 
a diagrammatic representation of a structure, generally 
represented at 100, such as a residential structure, in 
which are located a plurality of electrical appliances 
10, 14, 22, and 18 and representative embodiments of the 
present invention 106, 13 0, 160, 190, and 23 0. Other 
electrical devices are also represented in Figure 1 as 
will be explained shortly. 

Also represented in Figure 1 is a signal conducting 
bus 104. The signal conducting bus 104 represents one 
of many- different mediums which can be used to allow 
information to be conveyed from one device in the 
structure 100 to all other pertinent devices in the 
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structure 100. The signal -carrying bus 104 is presently 
preferred to be the AC power wiring bus of the 
structure. m particular, the CEBus«> appliance 
.. automation standard is adapted to convey information 
between devices via the AC power bus of the structure 
100. It will be appreciated that many other techniques 
can be used to provide information transfer between the 
devices of the present invention. For example, mediums 
such as coaxial cable, twisted pair cable, fiber optic 
cable, radio frequency transmission, as well as other 
mediums now known or developed in the future can also be 
used. The devices and techniques which are necessary to 
transfer information over an AC power bus, or any other 
of the mentioned mediums, are known in the industry and 
those skilled in the art can readily adapt such 
technologies for implementation in embodiments of the 
present invention using the information set forth 
herein. Further information regarding the CEBus® 
standard can be obtained from the Electronics Industry 
Association of Washington, D.C. 

It is also to be understood that the term 
"Structure," as used herein, includes any man-made 
edifice including those which are not contiguous, such 
as a number of individual buildings which are separated 
25 by large distances. The present invention, however 

provides the greatest benefits when applied in a 
residential dwelling structure comprising a plurality of 
rooms, also referred to herein as enclosures, and 
represented in Figure 1 at 102A-F. Significantly, not 
3 0 only has the industry heretofore not solved the problems 

which the present invention solves but the industry has 
not even recognized such problems. 

Represented in Figure l in enclosure 102A is an 
appliance 10, for example a television. The appliance 
35 .10 includes an infrared receiver 12. The infrared 

receiver 12 is generally intended to receive coded 
infrared transmissions from a hand-held transmitter (not 
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illustrated) sold with the appliance 10, often referred 
to as a "remote control," which sends a modulated/coded 
infrared signal to the appliance 10 which, when decoded, 
..provides operating commands. As used herein, the term 
"remote" is intended to refer to any location which is 
outside of the housing or cabinet of an appliance or 
other device. 

It will be appreciated that the preferred 
embodiments of the present invention described herein 
can be utilized to instruct appliances which direct the 
conveyance of information both within a structure as 
well as those appliances which direct information into 
and out of a structure. Thus, the present invention has 
application with appliances, devices, and equipment 
described in U.S. Patent Application Serial No. 
08/301,910 filed on September 7, 1994 entitled 
Electronic Information Interface which is now 
incorporated herein by reference in its entirety. 

As indicated earlier, many appliances are or will 
be manufactured to be compatible with one or more 
appliance automation standards, including the CEBus® 
standard. Other exemplary standards which can benefit 
from the present invention include those known in the 
industry as ECHELON®, D2B®, SMART HOUSE and MEDIALINK®. 
The appliance 10 in Figure 1 is not compliant with the 
appropriate appliance automation standard and thus the 
system of the present invention is implemented to 
provide such compatibility in a retrofit manner and to 
provide other advantages as well. If appliance 10 were 
compliant with one or more appliance automation 
standards, the appliance 10 would preferably recognize 
and carry out instructions addressed to it via the 
signal -carrying bus 104. 

Represented in Figure 1, and depicted within 
enclosure 102A, is a signal universal transmitter 106. 
The single universal transmitter 106 provides the great 
advantage of making the appliance 10 compatible with an 
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appliance automation standard, for example the CEBus® 
standard. Most advantageously, the single universal 
transmitter 106, as well as other embodiments of the 
present invention, can be easily installed and operated 
by the user. The single universal transmitter 106 can 
be configured to be used with virtually any single 
appliance which includes an infrared receiver, such as 
infrared receiver 12, which receives coded infrared 
signals conveying operating instructions. 

The single universal transmitter 106 is connected 
to the signal -carrying bus 104 from which it receives 
commands in accordance with a communication standard 
and, in the example discussed herein, electrical power 
for its operation. The single universal transmitter 106 
includes an AC power receptacle . 11 o into which an AC 
power cord 11 of the appliance 10 is inserted. As will 
be explained shortly, the single universal transmitter 
106 senses the AC current drawn by the appliance 10. 

Also included in the single universal transmitter 
106 are address selection switches 112 which allow a 
user to set the address at which the single universal 
transmitter 106 will recognize appliance automation 
commands present on the signal -carrying bus 104. As 
will be explained shortly, the single universal 
transmitter 106 translates the commands received on the 
signal-carrying bus 104, such as an appliance "power on 
command," into a modulated infrared signal compatible 
with the infrared receiver 12 and the appliance 10. The 
modulated infrared signal is generated by an infrared 
30 modulator 114 included in the single universal 

transmitter 106. The modulated infrared signal is 
conveyed to the appliance 10 via a cable 118 and an 
infrared emitter 116 which is preferably located near 
the appliance's infrared receiver 12. Also included is 
a processor and memory 111 which includes the interfaces 
necessary to carry out communications on the signal - 
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carrying bus 104 and other necessary functions as will 
be appreciated by those skilled in the art. 

Reference will now be made to Figures 2A-C to 
.. provide a more detailed description of the structure and 
operation of the preferred single universal transmitter 
106. AS indicated earlier, the single universal 
transmitter 106 receives instructions via the signal - 
carrying bus 104 which in the present example is the AC 
wiring bus upon which instructions are conveyed in 
accordance with the CEBus<» appliance automation 
standard. The single universal transmitter 106 is 
installed near the appliance, for example appliance 10 
in Figure 1, which is to be controlled. The single 
universal transmitter 106 is preferably received into a 
conventional. NEMA compatible receptacle (not shown in 
the figures) which are found in both residential and 
commercial structures connected to the AC wiring bus. 
Extending from the back side of the single universal 
transmitter 106 are hot, common, and ground prongs all 
represented at 126 in Figure 2C. The single universal 
transmitter 106 includes a power supply which derives 
the necessary DC voltage needed to power the components 
of the single universal transmitter 106. it will be 
appreciated that techniques other than the CEBus® 
standard can be used to convey instructions to the 
single universal transmitter 106 and other techniques 
can also be used to power the single universal 
transmitter 106. 

As represented in Figure 2A, a NEMA compatible 
receptacle 110 is included on the single universal 
transmitter 106. As indicated in Figure 1, the AC power 
cord of the appliance 10 is inserted into the receptacle 
110 and the appliance derives its AC power therefrom. 
The single universal transmitter 106 includes a current 
monitor to sense the current being drawn by the 
appliance 10. The current monitor is included to 
determine the, "power status" of the appliance 10, that 
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is whether the appliance is turned on or turned off. 
For example, if the appliance 10 is a video cassette 
recorder (VCR) the appliance lo will likely draw a small 
.. amount of current even when the appliance 10 is in a 
"power off or "power inactive" state in order to 
operate a clock which is displayed on the appliance 10. 
Other appliances may similarly draw current even though 
they are in a power off or power- inactive state. 

Since it is essential for the single universal 
transmitter 106 to unambiguously command the appliance 
10 to go to a "power on" state or to a "power off" 
state, the single universal transmitter 106 must be able 
to determine which of the two states the appliance 10 is 
in when the command is to be issued. Importantly, the 
current monitor allows the single universal transmitter 
106 to be used universally, even with appliances which 
do not utilize a discrete power on signal and a discrete 
power off signal which is recognized by the infrared 
receiver 12. Such appliances generally utilize the same 
infrared signal command which instructs the appliance to 
toggle between a power on state and a power off state. 

In order to effectively determine whether the 
appliance 10 is in a power on state or in a power off 
state, the sensitivity of the current monitor can be 
adjusted using sensitivity adjustment 125. In use, the 
appliance 10 is turned on and off while the sensitivity 
adjustment is varied and a power status LED 122 
indicates the sensed state of the appliance 10. The 
power status LED 122 tracks the power state of the 
appliance 10 and the sensitivity adjustment is varied 
until the power , status LED 122 and the actual power 
state of the appliance agree with each other. Once 
adjusted, the single universal transmitter 106 will 
advantageously "know" the power status of the appliance 
10 so that in those appliances without discrete power on 
and power off commands, a command will never be issued 
which will cause the appliance to toggle to the power 
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off mode when it was desired to power on the appliance, 
and vice versa. If the single universal transmitter 106 
senses that the appliance 10 is already on when the 
single universal transmitter 106 receives a "turn on 
command" for that appliance the issuance of the IR power 
command to the appliance 10 is inhibited. Further 
explanation of this feature of the present invention 
will be described in connection with Figure 6. 

The described arrangement provides a great advance 
over those previously available control systems for 
controlling audio/video systems. Such previously 
available control systems must have the output of the 
current sensing devices hard wired back to a central 
control system that, by way of a software program, 
tracks the power state of all the appliances being 
controlled. If for some reason, and as regularly occurs 
with such systems, the power status of an appliance is 
lost the user ends up with an audio/video system which 
seems to have a mind of its own; for example going to 
the power on state when the power off state is desired. 
The described feature of the present invention overcomes 
this drawback and results in a device which actually 
senses the power state of the one appliance plugged into 
the receptacle 110. 
25 As indicated earlier, the single universal 

transmitter 106 receives instructions via the signal - 
carrying bus 104 (Figure 1) and is considered part of an 
appliance automation system. It is presently preferred 
that the processor and memory ill include a CEBus® 
30 appliance automation system controller such as that 

available from Intellon Corporation (Ocala, Florida) and 
referred to as a CENode board as known in the art. The 
use of the described CEBus® controller allows the 
present invention to integrate into any CEBus® network 
35 and it is preferred that communications over the signal - 

carrying bus 104 be made using the highly reliable 
spread spectrum communications techniques which are 
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available from those providing CEBus® devices. It will 
be appreciated, however, that other standards can also 
be used in accordance with the present invention, both 
. those described herein and those which may otherwise be 
available now or in the future. 

The single universal transmitter 106 is provided 
with three address selection switches 112 which are 
represented in Figure 2B, The address selection 
switches 112 allow a user to easily set the address of 
the single universal transmitter 106. It will be 
appreciated that the three address selection wheels 
allow sufficient digits to allow a large number of 
devices to be each have their own unique address among 
devices controlled by the appliance automation system. 
^5 It will be appreciated that using the information 

herein, those skilled in the art can readily implement 
the described address selection switches 112 or a number 
of different address selection techniques. 

Figure 2A provides a further representation of the 
2 0 infrared emitter 116 which transmits the modulated 

infrared signals to the infrared receiver 12 on the 
appliance 10 (Figure 1) to cause the appliance 10 to 
carry out the desired operations. The infrared emitter 
116 is wired to the single universal transmitter 106 via 
25 a cable 118. The infrared emitter 116 is preferably 

secured over the infrared receiver 12 on the appliance 
10 to block the reception of other infrared signals. 
For example, the infrared emitter 116 is preferably 
secured over the infrared receiver 12 by double -sided 
30 adhesive tape so that the infrared signals emitted 

thereby are directed into the infrared receiver 12. The 
infrared emitter 116 can also be installed inside the 
appliance, if desired for aesthetic or other reasons, 
with the necessary installation procedures. 
35 It will be appreciated that the infrared emitter 

116 and cable 118 provide very reliable conveyance of 
infrared signals to the infrared receiver 12 on the 
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appliance 10 and is usable with a large number 
audio/video devices since most such devices of recent 
manufacture include an infrared receiver 12. Moreover, 
it is within the scope of the present invention to 
provide other devices to communicate between the single 
universal transmitter 106 and the appliance 10 in 
accordance with whatever technology may be developed or 
adopted in the future. 

As is known in the industry, many manufacturers 
configure infrared receivers, such as indicated at 12 in 
Figure 1, to recognize and respond to only a unique set 
of infrared codes. Thus, a manufacturer of an appliance 
is supposedly able to prevent remote control devices 
from another manufacturer from working with the 
15 appliance. In reality, the necessary infrared codes 

needed to work with any particular appliance can be 
readily discovered. The single universal transmitter 
106 includes a library of infrared codes for several 
hundred appliances. The code library can preferably be 
updated or changed in any manner known in the art, for 
example by replacing a read-only memory, via a serial 
port connection {not represented in the figures) , or via 
the appliance automation network. 

As shown in Figure 2A, the single universal 
25 transmitter 106 includes a keypad 128. With the keypad 

128, a user can enter a number on the keypad 12 8 to 
select which set of infrared codes from the library of 
infrared codes will apply. Thus, a user is supplied 
with a list of appliances organized by manufacturer 
and/or model and is instructed to enter the proper 
number on the keypad 128. Once the number is entered on 
the keypad 128, the single universal transmitter 106 
will look up the infrared code which properly translates 
the instructions received from the appliance automation 
3 5 network and conveys the proper infrared code to the 

infrared emitter 116. When the number is being entered 
on the keypad 12 8 an LED 12 0 indicates whether the 
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proper infrared code has been found by the color of the 
LED 120, different colors representing acceptance of the 
number, rejection of the nurnber, or general trouble 
•The LED 120 will also blink when an infrared code is 
bexng sent to the infrared emitter lis to confirm 
operation. 

From the forgoing description, it will be 
understood that the installation and operation of the 
single universal transmitter 106 can be readily 
accomplished. The installation of the single universal 
transmitter 106 consisting of few major steps 
including, plugging the single universal transmitter 106 
into the receptacle (not represented) connecting to the 
AC wiring bus 104, plugging the controlled appliance 
xnto the receptacle no on the single universal 
transmitter 106, and setting the current monitor 
threshold by varying the sensitivity adjustment while 
cycling the appliance on and off and assuring that the 
power status LED 122 follows the status of the 
appliance. After these steps, the user then need only 
look up from a provided list the manufacturer and model 
of the appliance and inputting the number on the keypad 
128 which corresponds to the set of infrared codes to 
which the appliance will respond. Finally, the infrared 
emitter 116 is preferably secured over the appliance's 
infrared receiver (12 in Figure 1) . 

As indicated earlier, the single universal 
transmitter 106 is responsive to instructions conveyed 
via the signal -carrying bus (104 in Figure 1) which acts 
as communications network for the appliance automation 
system. As will be appreciated by those skilled in the 
art, the pertinent instructions can be issued, and the 
operation of all devices responsive to the appliance 
automation system coordinated, by an appliance 
automation network controller 220 depicted at Figure i 
in enclosure 102E. The appliance automation network 
controller can be any number of devices available in the 
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industry for example dedicated devices can be used or 
a general purpose PC compatible computer u,... 
appropriate interfaces can also be used "'^ 

■ also ZT^'^V^"'"' "° ^'^"^ ^ invention 

also allows the user to maintain the convenience of 
operatxng the appliance lo using a hand-held transmitter 
represented at 230. While the hand-held transmitter 230 

tL Th'TfK "'^^ appreciated 
that the hand-held transmitter can move from enclosure 
to enclosure (i.e., room to room) as will be explained 
Shortly. Moreover, the present invention allows the 

h".' r./"'"' ^PP^^^-^ ^° -ing the 

hand-held transmitter 230 but also any other device, for 

example computer and communications equipment 
responsive to the instructions issued on the signal - 
carrying bus 104. Thus, in accordance with the present 
invention, a user can have the benefit of potentially 
controlling numerous appliances from the hand-held 
transmitter 230 regardless of where the appliance is 
located in the structure, 

in order to accommodate the hand-held transmitter 
230 shown in Figure 1 a receiver 160 is included. The 
receiver is connected to^ the signal -carrying bus 104 
which in the present example is the AC wiring bus from 
whxch the receiver receives instructions and power 
necessary for operation. while the receiver 160 is 
depicted in enclosure 102A, it will be appreciated that 
a receiver 160 can be placed in any of the enclosures 
102A-F or, most advantageously, that a receiver can be 
placed in each enclosure 102A-F in order to allow 
operation of the hand-held transmitter 230 in any 
enclosure. In the example represented in Figure 1 a 
receiver 160 is also depicted in enclosure 102C and a 
receiver/universal transmitter 13 0 is depicted in 
enclosure 102B which allows the hand-held transmitter 
230 to operate effectively in any of enclosures 102A-C 
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The receiver 160 includes an infrared receiver 164 
address selection switches 162, and . ^>-...-3or - 
.a. .e necessar. .o co^nicate with" oT::;^:,::: Z 
..the app nance automation networ. and to carry out other 
re^.red functions. Reference will now also be .aL to 
Figures 3A and 3B which are front and back views of a 
preferred e^odi.ent of the receiver 160. The receiver 
160 includes a power switch 170 = • "^^^^^r 

166 wh.-nh -n ' P""^"" indicator LED 

166 whxch Ulumxnates when the receiver 160 is in a 

whHh °i/"''' '"'^^^^'^ --P^-- 168 

Whxch xnu..nates when an infrared signal fro. the hand- 
held transmitter 230 is received. 

Also represented in Figure 3A is another view of 
the receiver 160. The receiver 160 is preferably 
configured to receive CEBus^ CAL codes as known in thi 
industry and to retransmit such codes on the CEBus: 
network using a medium such as the signal -carrying bus 
104 other communication protocols can also be used, as 
wUl be explained shortly. The processor 161 (Figure 1) 
preferably comprises a CENode controller board which 
utilizes spread spectrum communications technology as is 
available from Intellon. 

Referring next to Figure 3B, two address selection 
switches 162 are provided. The address selec on 
switches 162 include only two switches, for example two 
sixteen position switches, which are used to identify 
the enclosure or room in which the receiver 160 is 
located. The location of the receiver 160 is 
transmitted on the signal -carrying bus 104 so that other 
devices can be made aware of the location of the 
receiver 160. 

The capability of selecting an address for the 
receiver 160 allows the receiver 160 to be addressed 
directly to a group of infrared transmission devices for 
simple point to point control in the case of one central 
audio/visual source appliance location and multiple 
reception points as is the case where the control 
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instructions (or a source audio/visual appliance being 
controlled are modulated onto an un.,..^ - ^ 

channel by the use of , ► tej.evision 

y tne use of modulator device, such as those 
avarlable in the industry fro. Pico Products, x„c. TZ 

r:;;e r:? °' - 

1 oTece-rs eiriCT "^""'^ """" ^^^^^^ 
es electrical power and preferably conveys 

information onto the signal -carrying bus 104 

Reference will next be made to Figure 5 which is a 
more detailed top view of hho v.^.^^ u ^ 
Th^ u V the hand-held transmitter 230. 

The hand-held transmitter 230 includes a battery (not 
represented, which powers the hand-held transmitter 230 
The hand-held transmitter 230 includes an infrared 
emrtter 232 as can be selected from those available in 
the art. to LCD date/time display 234 is also provided. 
«hxle .t rs preferred to utilize infrared radiation to 
communrcate between the hand-held transmitter 230 and 
the receiver 160, it will be appreciated that other 
medrums and technologies can be used within the scope of 
the present invention. 



Also represented in Figure 5 are a nunO^er of 
xnfonnation providing displays and input interfaces as 
wxll now be explained. The preferred hand-held 
transmitter 230 described herein includes eight device 
selection switches 246: TVl (Television 1)- tV2 
(Television 2); VCR (video cassette recorder,'; CBL 
cable television box,; LD (Laser disc player); CD 
compact disc player, ; AUD (Audio amplifier, ; and AUX 
(Auxiliary device,. The hand-held transmitter 230 
includes a processor and associated memory which are 
programmed to select an appropriate set of infrared 
codes m accordance with which of the eight device 
selection switches have been chosen. A programming key 
242 IS provided to allow the hand-held transmitter 230 
to receive programming from an external source through 
a plug (not illustrated, and to set the LCD date/time 
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display 234. A light tey 244, when activated, cause, 
the various displays tc be illuminated 

dedi=It!d "0 also includes a 

dedicated power Icey 236 which when depressed causes the 
infrared emitter 232 to e.it a modulated infrared signal 
Which, when perceived by the receiver 160 (Figures And 
3A-B) and dispatched on the signal -carrying bus 104 is 
interpreted as a "power off" r,^ "r,„ = i04, is 

t„ fh= . " on" instruction 

to the appropriate device. The h^nri h.i... 
2%ci =,i.„ ■ , J hand-held transmitter 

230 also includes a set of dedicated numeric keys 238 
Also included in the hand-held transmitter 230 is n" 0 
touch screen 240. The LCD touch screen includes a 
ransparent touch screen, such as one provided by an i to 
coating, which is sensitive to the touch of a user and 
^orms a plurality of keys. Under the transparent touch 

with'h ^H " ^" —dance 

«th which one Of the device selection switches 246 has 
been chosen. The LCD display exhibits appropriate 
a£,ha/„umeric characters or icons to indicate t7 t 
user the function which has been assigned to the 
particular key of the touch screen. The preferred touch 

available in the industry. 

the J'T' '^'^ '^'"^^^^^^ --P^--y configurations of 
the touch screen LCD 240. Each of Figures 5A-H show a 
different configuration for the touch screen LCD 240 
showing the appropriate functions assigned to each key 
in accordance with the device which has been selected 
via device selection keys (246 in Figure 5) . it will be 
appreciated that the functions represented in Figures 
5A-H are merely exemplary and different or additional 
functions may also be utilized. Provided below in Table 
A xs a list of the devices and the figure which 
Illustrates corresponding touch screen LCD 240. 
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th.J\ -, that ma„y variations on 

those displays representad in Figures 5A-H oan be 
x™ple„ente. „ithin the scope of the present invention 
Moreover, hanC-held transmitters, as well as other 
sr^rlarly functioning devices, can be implemented within 
the scope Of the present invention which includes only 

tLt"he h rr:: " -"^ appreciated 

that the hand-held transmitter 230 can be programmed to 
control many more devices than represented in Figures 
5A-H. Furthermore, the hand-held transmitter 230 can be 
confxgured to allow downloading of infrared codes into 
Its internal memory (via infrared or electrical link) to 
allow the infrared codes for a w 

xor a large number of devices 
to be stored. Still further, it is within the scope of 
the present invention to allow the user to program the 
hand-held transmitter 230 so that text or icons can be 
displayed for particular devices. 
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It is preferred that t-h^ u . 
the single universal ^ hand-held transmitter 230, 

all co..unicat;\;"r^H"" "'^'"^^ 
.. specified in th. ^r. ^^^''^^ ^ language as 

incorporated herein b ^'^sndard, which is now 

including all promulgated IrafT"''. 

as of the date this specific.? ^^visions thereof 

understood that other stand . " 

be used for communication, k techniques can also 

herein. between the devices described 

For example, the h 
utilize a set of numer' '^^"^ transmitter 230 can 

the receiver 160 anr^lj""^^^ "^^""^ "^^^^ received by 
104 where they will b^ ^""^"^ °" signal -carrying bus 

subsystem controller ^ ^""''^'"^^P'^ed by an audio/visual 
The audio/Visual sLjyZTr''" ''^^^ " 

includes a keyboard isT ".""''°'''" preferably 
-ith the necessary in^erf acT cT ' ^ P^^^^^^ 

appliance automation standard Is I"'' ^^^T^^ 
communicate with the • bexng used and to 

audio/visual subsysteV^"^^"''^'''^^"^ 1°^- "^^^ 

ouijsystem control! f^T- ion 

to receive, translate and ""^^ "^^'^ ^ 

devices along the '• ^^^'^ ^formation to other 

«3ur. 1 i„ enclosure 102EI i '° (depicted at 

the audio/visual „,K ' ^= Present . Alternacively, 

co»bi„aUon "L^Z " controller l.o can be u.ed in 
controller 220 it ^PP''^^"" automation network 

designation "audio/visua'^is''' 

appliances are most preferred f audio/^.isual 

invention but other t^es If a P'"''"' 

the present inve«ion I^TT "^^r"' 

language is used, any CEBus» bas^d "1'^"' 

controller can be used "ouse appl iance 

devices of the r,... . ■ instructions CO the 

numeric codes or "k ^-c^ibed 

audio/Video subsystem ZI:Z:T.TLT 

^ 190 can be used aJ-one. 
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An exemplary numeric code which can bP , ^ , 
than the CEBus® cat i ""^^"^ (rather 

ut-uus CAL language) can utn,-.o - _,„^ , . 

the numeric i„£„red codes for che m coj """^ ' 
=ta« at 2 for ..power on " 3 for . ""^^ 
forth, until the last fu'uon f °"' " =° 

".ove. was reached LTT ""^"P'^' " ^""^ ""^ 

43 for " ^""^ '^^^ begin at 

this LJer L°:;:r:: - » " 

are generated for tC Vpr: " '""^^^^ 

Of ^trict co^liance ^h In a::;*"^"^^ ''^'"'^ 

lan^age is not necessar^ suchTn 

prevents interference with oth. 

communicate usinj infrared^ 

numeric codes as described «^ 

hand-held transmi r ' ts^dt:"'^ '^'^ 

" the .exs .40 in Pit^e s r<^^ 
requirement of actual an„^. ^^^"hates the 

would be r.,. • r Wliance/device addressing as 

would be required xf the CEBus* CAI. language were used 
Using the described numeric codes th. ^"^^ "^«<i- 

which the code is intended , I ^PP^^^nce for 

any appliance or device on the's"'" ^""^ 
Will .now wMch codes rUrndrTorlr"' 

at ^T^:''7^■^ ^^-^ - = and end 

associate: wlL ^r" cr^e stT 
transmitter 10. won.t react ..Jl^^^l-^^-Z^ 

on «™. « code , were convened 

cn the signal-carrying bus 104 then the single universal 
transmitter 10. would send whatever infrared code tha 
corresponds to that code. 

using the described numeric codes, the hand-held 
transmitter 230 also includes one or more code pagL 
dedicated to -system functions- or functions that invle 
macros which have been programmed into the audio/vide: 
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subsystem controller iso tk^o 

^eys labeUd ' „ "^^.^^^^ "-^^ ^^^^ 

"VPR ., „•, intermission, " "end show, " 

tL ::::: rc/rrr^^ '■^^^^ - -""^ 

audio/vllr, u ««ived by the 

auaio/visual subsystem con^v-^^^ 

ou^ controller which would then send 

lTat J7T^ "™ individual appliances 

out the r .""" P-™^ by the user to carry 
out the desired functions. 

"rth % " ' " additional devices, are set 

forth m Table B provided below. 



2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 

182 
183 

184 
IBS 



Command # Device Command 
TVl 
TV On 

IV Volume Up 
TV Volume Stop 
TV Set Volume (%) 
TV Volume Down 
TV Channel Up 
TV Channel Down 
TV Select Input (#) 

(ant, Video, Cablel, 
TV Select Video Mode 

(NTSC, SNTSC, HDT) 
TV Select Audio Mode 

(stereo, mono, su) 
"TV Set Channel (#) 
TV Select PIP Channel 
TV Deselect Pip 
TV Mute 
TV Unmute 
TV Off 

TV Set D (D) T (T) 

CABl 
CAB On 

CAB Select Input (#) 

(cablel, cables, etc) 
CAB Set Channel (#) 
CAB Channel Up 



TABLE B 

^^^^ Command # Device Command Name 

TV2 

TV On 

TV Volume Up 
TV Volume Stop 
TV Set Volume (^) 
TV Volume Down 
TV Channel Up 
TV Channel Down 
TV Select Input (#) 

(ant, Video, Cablel, C) 
TV Select Video Mode (#) 



C 
(#) 



(#) 



20 

21 

22 

23 

24 

25 

26 

27 

28 





(OTSC, SNTSC, HDT) 


29 


TV Select Audio Mode 




(stereo, mono, su) 


30 


TV Set Channel (#) 


31 


TV Select Pip channel 


32 


TV Deselect PiP 


33 


TV Mute 


34 


TV Unmute 


35 


TV Off 


36 


TV Set D (D) T (T) 




VCRl 


262 


VCR On 


263 


VCR Fast Forward 


264 


VCR Rewind 


265 


VCR Select Input (#) 


(ant, 


video, cablel) 



^0 56/13: us 



25 



10 



15 



20 



25 



30 



35 



40 



45 



CAB Channel Down 
187 CAB Off 

CAB Set D (D) T (T) 



422 

423 

424 

425 

426 

427 

426 

429 
430 
431 
432 



TDNl 

TUN On 
TON Off 

^ Set Channel (freq) 
TON select Preset (#) 
TON Seek 
TUN Scan 

^ Step Up Preset 
TUNl 

TUN Step Down Preset 

TON Select AM 

TON Select FM 

TON Set D (D) T (T) 



1232 

1233 

1234 

123S 

1236 

1237 

1238 

1239 

1240 



1241 

1242 

1243 
1244 
1245 
1246 
1247 
1248 



AMPl 

AMP On 

AMP Off 

AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 

Input (#) 
AMP Zone (#) Select 

Loudness 
AMP Zone {#} Deselect 
Loudness 



Volume Up 
Volume Stop 
Set Volume 
Volume Down 
Select 



AMP Zone (#)' 

Treble 
AMP Zone (#) 

Treble 
AMP Zone (#) 
AMP Zone (#; 
AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 
AMP Zone (#) 



Increase 

Decrease 

Increase Bass 
Decrease Bass 
Mute 

Balance Left 
Balance Right 
Balance Front 



266 

267 

266 

269 

270 

271 

2 72 

273 

274 
275 
276 



Set Channel (#) 
VCR Channel Up 
VCR Channel Down 
VCR Select VCR tuner 
VCR Select other tuner 
VCR Play 
VCR Stop 

VCR Start Record Channel 

at (time) 
VCR stop Record at (time) 
VCR Off 

VCR Set D (D) T (T) 



SSPl 



1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 



SSP On 
SSP Off 
Volume Up 
SSP Volume stop 
SSP Set Volume (V) 
SSP Volume Down 
SSP Select Mode (#) 
SSP Select Input (#) 
SSP Select Loudness 
SSP Deselect Loudness 
SSP Increase Treble 
SSP Decrease Treble 
SSP Increase Bass 
SSP Decrease Bass 
SSP Balance Left 
SSP Balance Right 
SSP Balance Front 
SSP Balance Rear 
SSP Mute 
SSP Unmute 
SSP Set D (D) T CT) 



1442 
1443 
1444 



VDPl 

VDP On 
VDP Off 

VDP Scan Forward 
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1249 
1250 


Zone 
^^ir 2one 


f#) 
(#) 


Balance Rear 
Unmute 


1445 


vDP Scan Backwards 


1251 


Zone 


(#} 


Set D (D) T 


1446 

(T) 


^^^^^^ ^ _ ^ 

vDP Select Input {#) 










(ant, video, cablei,) 










1447 


vui' Select Disk Side {#) 




AUXl 






1448 
1449 


vuf £,et Channel (#) 
Play 


2402 


''unccion 1 






1450 


vjjf stop 


2403 


F^inction 2 






1451 


Pause 




^^ction 3 






1452 


VDP Unpause 


2405 


^^ction 4 






1453 


VDP Open 


2406 


Function 5 






1454 


VDP Close 


2407 


F^mction 6 






1455 


^P Select VDP Tuner 


2406 


J^ction 7 






1456 


VDP Select other Tuner 


2409 


J^ction 8 






1457 


VDP Set D (D) T (T) 


2410 


lection 9 








2411 


^^ction 10 
CDPi 











542 

543 

544 

54 5 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 



CDP On 
CDP Off 

CDP Select Disk (#) 
CDP Select Track (#) 

Select Random 
CDP Seek Forward 
CDP Seek Backward 
CDP Scan 
CDP Open 
CDP Close 
CDP Play 
CDP Pause 
CDP Unpause 
CDP stop 

CDP Set D (D) T (T) 



45 



702 

703 

704 

705 

706 

707 

708 

709 



RVCRl 

RVCR On 

RVCR Off 

RVCR Volume Up 
RVCR Volume Stop 
RVCR Set Volume (%) 
RVCR Volume Down 
RVCR Set Channel (freq) 
RVCR Select Preset (#) 



CASS 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 



1621 

1622 

1623 

1624 

1625 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 
1635 



CASS On 
CASS Off 

CASS Fast Forward 
CASS Rewind 
CASS Play 
CASS Pause 
CASS Unpause 
CASS stop 

CASS Select NR Mode {#) 

(Dolby A,B,C. etc} 
CASS Select Line Input 
CASS Deselect Line Input 
CASS Select Mic Input 
CASS Deselect Mic Input 
CASS Start Record 
CASS Stop Record 
CASS Deck A Fast Forward 
CASS Deck A Rewind 
CASS Deck A Play 
CASS Deck A Pause 
CASS Deck A Unpause 
CASS Deck A Stop 
CASS Deck A Select Line 
Input 

CASS Deck A Deselect Line 
CASS Deck A Select Mic 
Input 
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711 
712 
• 713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
72 7 
728 
729 
730 
731 



RVCR Select Mode (#) 
RVCR Seek 
RVCR Scan 

RVCR step Up Preset 
RVCR step Down Preset 
RVCR Select AM 
RVCR Select FM 
RVCR Select Mode (#) 
RVCR Select Loudness 
RVCR Deselect Loudness 
RVCR Increase Treble 
RVCR Decrease Treble 
RVCR Increase Bass 
RVCR Decrease Bass 
RVCR Mute 
RVCR Balance Left 
RVCR Balance Right 
RVCR Balance Front 
RVCR Balance Rear 
RVCR Unmute 
RVCR Set D (D) T (T) 



27 
1636 



CASS Deck A Deselect Mic 



nput 



1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 

1646 

1647 

1648 

1649 
1650 
1651 
1652 
1653 

1654 
1655 
1656 
1657 



CASS Deck A Start Record 
CASS Deck A Stop Record 
CASS Deck B Fast Forward 
CASS Deck B Rewind 
CASS Deck B Play 
CASS Deck B Pause 
CASS Deck B Unpause 
CASS Deck B Stop 
CASS Deck B Select Line 
Input 

CASS Deck B Deselect Line 
Input 

CASS Deck B Select Mic 
Input 

CASS Deck B Deselect Mic 
Input 

CASS Deck B Start Record 
CASS Deck B Stop Record 
CASS Select Metal Tape 
CASS Deselect Metal Tape 
CASS Select Normal Tape 
CASSl 

CASS Deselect Normal Tape 
CASS Select CR02 Tape 
CASS Deselect CR02 Tape 
CASS Set D (D) T (T) 



ZllZ. 7 ^^^--""^ a combined universal 
transmxtter/recexver 130 depicted within enclosure 102B. 
The ccbxned universal transmitter/receiver 130 cosines 
the functions ot the .ingle universal transmitter 106 

transjTtt"/""' --—1 
transmxtter/receiver 130 further provides the great 
adva t3,, ^^^^^^^^ ^^^^^^^^^^ 

appliance automation stanf^ar-,^ « 

standard, for example the CEBus® 
standard. Furthermore, as with ot->, 

described herein \. embodiments 
, herein, the combined universal 

transmitter/receiver 130 ran k= • -, . 

-L-iu can be easily installed and 
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operated by the user. 



J uiic user. 7iu_ 

transmitter/receiver 130 can K universal 

Virtually any appliance whlVh T"^"^ "ith 

— iver, such a. in£,„ed ^e«- " ^"'"-'^ 
=o-e. in..,.,, trans„ ssCs t " ' 

instructions. ^ =°nveying operating 

The combined universal * 

connected to the slgnal-carrl "° " 

-ceives instructions in ,Xa " 

automation standard and 7° !! "'"^ ^PP"-ce 

herein, electrical power ^or rts di-ussed 

^t":: — ^ -n^ared^r::: 

— ersal transmitter/receTTer °' 

universal transmitter/receiver 130" „ , . 

receptacle 132 (Figure 4B) iZ ° ^n AC power 

^= °^ the appliance 1, il Lserred ' 

connection with the sinol. ■ explained in 

the combined universal T """""^ transmitter 106 

AC current dra " by "7:"^'"^^^"'^^ "° — 
determine the power status o. Z ^^. " to 

Still referring to Pig,„ ^PP^^nce i. . 
transmitter/receiver 130 • , 7 t:ombi„ed universal 
sense the current being arawl ^the aTl""' '° 
current monitor of ^ '^''^ 'PP^i^nce 104 . The 
transmitter/receiver 130 f „„\ ■ ""^^^-^ universal 
current monitoring feature of ^ ^° ""^ 

transmitter 106. since it " single universal 

universal trans.itter/receiler "xTo"' 

command the appliance 14 to ao ^ ^^ambiguously 
t° a ..power Off.. „ode \h ^ °^ 
transmitter/receiver 130 must be !ki universal 
of the two states the Z ' '° ^^^^""^"^ ^^-h 

command is to be issued r"" 

-onito, allows the ^^e current 

' combined universal 



transmitter/receiver 130 t„ K 

"ith appliances which do rot ■.i-"^"' ""^^="="y. even 

""'in'ordf ' "'^-^^ "-ivlr a,"""'' 
appliance l^is l"pcteror ""^""^ """"er the 
the eensltivity °r th " ' ^"'^ °" 

adjusted using eensitivif„ ^ ^"'^rent monitor can be 
the top View Of Pi;;:",^ ^'^"""-^ represented in 

With the Single universal ^ran^X'ToV;"""^"^"" 
the appliance 14 (Fi<^„ 1, ■ 'Figures 2A- 

"hile the sensitivity ad-iLr " ""^ °" 

"atus ^0 .3. represented r::/; ^ 

« indicates the sensed state of the J'^" °' "'^^^ 
power status LED 152 tracks 1 ^PPl"nce 10. The 
appliance 14 ^he s ^""^"^ °^ 

varied until the power statirLED - 
power state of the aonl i ^""^ actual 

adjusted tT" " 
transmitter/receiver 130 ^iu universal 
power state of the appli ^"^^^^'ageously know the 

appliances without discret?"" o' ""^ " 

commands, a command win „,J^ " °" ^""^ Po^^^ off 

cause the appliance to toggle to the "'"^ 

it was desired to power on °" """^^ "''^u 

versa. if the combined universal ^"^ 

"0 senses that the appliance I! is al"""^"'''^""^"^ 

combined universal • already on when the 

-rn on comman^lr^-^^^^ — ^ 

infrared signal representing the po„ ^""'^ °' 
the appliance M is inhibited ™" """"^ " 

Referring now to Figure 4B =1= ■ , 
combined universal transmitter/r^ceter iTo 
selection switches a3a which allow a , r t^ T 
address at which the "=er to set the 

transmitter/receiver 130 '"""'"'•^ universal 

automation commands present on theTia!!^" "^"'""^ 

tne signal-carrying bus 
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104- The combined universal ^ 

includes four addr^cs '^^^"^"'itter/receiver 130 

preferred i„ ^^3^^"^^°" ""^^^^^^ ^38 which, as 

designated as "house -de • system, are 

but .ore or fewer address selectil " 
"Bed in accordance with the ^^^^ches can also be 

compliance with other anr^i • ^ ^''^^^''^ invention and in 

indicated ^y-e.. 
transmitter/receiver 130 r ^ • """"^^"^^ universal 
signal-carrying bus 104 whicTrt.'''^'^^''^"" 
^he AC firing bus upon which CstrJct""""' ™^ 
preferably in accordance with in ^^"""^^'^ 
automation standard tl ^PP^i^^ce 

transmitter/receiver i^n ■ v =°'^ined 

universal 

interface which allows co. ''''^.^"^^^ ^ Processor and 
carrying bus 104, prefelr""'^" 

CEBus^ appliance accordance with the 

Tho '*"'^°"'ation standard. 

The combined universal 
--auea near e.e appi^ce ^rr""" 
in Figure 1, which is to ho ^^ample appliance 14 

«c.ived into a conventional NEMA " Preferably 

Shown in the fi " ' ""P^iW- receptacle 

«=iaential and co^ercTaT trlct " 
*^ wiring bu,. "ructures connected to the 



transmitter/receiver 130 i„., ^ ""*ined universal 
derives the necessary ^c^o t ' '""''^ ""^^'^ 

internal components "^^^""^ '° P°-r its 

Referring again to Figure 1 th 
transmitter/receiver 130 rVceivl universal 
signal-carrying bus 10. and i """-"ions via the 

— ng appliance au'rion s^e^'l ^= ^ 

— — — ^^^^^^^^^^^ 
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Figure 4A illustT-;:.^^« 

Which :l: ' - ^° 

transmitter/receiver 130 ^ =°'»bined universal 

in the tron. view o. ^nrl?'' '^^^ 

reception LED 150 „Mch i'l . "«rared signal 

--r "^--^ 

As represented in Figure 1 the k 
transmitter/receiver i^n ■ . ' =°"»bined universal 

"0 Which ..a„s.i.. a .oa^reril.tLeT"'^" ^""^^ 
infrared receiver le on t-v, ^"^^^^ed signal to the 

appliance 14 to carry out tlT''"" '° ^^"^^ 
infrared emitter 140 is wired ^'""^^ ^P^^^tions . The 
transmitter/receiver 130 vi^ combined universal 

in connection with the ^ ^^^"^^ ' ^ ^^^^^ined 
infrared emitter 140 is ^^""^^ emitter ne, the 

infrared receiver I6 on thT anTv 

reception of other infrared "^^''"""^ ^° ^^ock the 
the same advantages ac r.^ • ^^^^^^ ^^^o provides 

AS was the " 

tne case with 

transmitter 106 th Single universal 

transmitter/receiver' 130 inM . "^""^^"^^ universal 
codes for several hundred al: ' ''"^^^ °^ ^"^"-^ 
can preferably be updated or 0^^^" 
known in the art, for exampl h"^ ^""^ °' ""^^ 

memory, via a serial Dor^ replacing a read-only 

the figures,, or vta h TZr'^'' -presented in 

AS shown in the top view oT 
universal transmitter/receiver 130 11!^"^ '''' 
whereby a user can enter a k ^^^'"''^^ ^ ^^^ypad 144 
select Which set of infl 7 " '""^ keypad 128 to 

infrared codes win a .ol "'^^ ^^^^^ 
.the proper nuJet ,s trer^eV^''^'"^' ^^^^^^^ 

combined universal transmitter/recer '''' 

the proper infrared code which n "° 

the instructions received f^! ^^^^^^^^ 

rrom the appliance automation 
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combined universal tr^JT , °P="t:icn ot the 

«adil, acoo^Ushed ;e7n::an"r'^" "° 

universal trans„i„er/receiver ^ " 

-3cr steps including: pTuX the ""k"" °' ^ 

transmitter/receiver 130 L" t -"iversal 

^presented) connecting to tt\r ■ "^^^"=1^ '""t 

the controlled applian'/^nto th "'""^ ^'"''"^ 

combined universal .ranlireV^e jreTtro" 

current monitor threshold by var^Z .H ' 

adjustment while cycling the appUance o' 'T'"'"' 

assuring that the power status ^ ,,7 foU 

Status of the appliance • follows the 

«i^i^ij.ance, and innuttinrr 
on the keypad 144 whinh ^''''^'■"^ '^^^ P^oper number 

infrared copies to which t^eTpt" " °' 
^inal major step involves he frfrtC * 

secured over the appliance. s tCeV:: " "° '^^"^ 

^i^re 1, . The combined universal tr. 

"0 is responsive to instruct! '""'"'"'=='^^««i-ar 
hand-held transmitter .30 ^re M [ZT' 
V a t,e signal-earrying bus Uo. H Tj^r,] '^Tj'' 
also withm the scope of th. " ^= 

include the co^onents necessar^ 

Of appliances from a -ngie^:::rcrs:::"rt:/r"-^^ 

f ^n^rn^Ton^retetntscr^^^^^ ^ 

::;aribi?rt:::::r --r 

For example the alf " -"-tion system in use. 

"pxe, tile appliance is which -,• » j • 
enclosure 102P includes a CENn^ depicted in 

-e hand-held trans^Ytter'To T Te"^ " 
control the appliance is. configured to 
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Reference will next be made ^o v 

flow chart representing ^""^ ^ ^^^^^ a 

. ^ "^^"5 preferred In^^>,^^ , 

the sxngle universal transmitter 107^^7' 
universal transmitter/receiver 130 / k ' ""'^ 
Hather than using the CEBus^ lanL " 

The flow chart of Fiaure • 

whereat a signal i. ^'"^ ^^^P 250 

signal is received from t-h^ 

automation network, for example the HI ! 

104 represented in Fig,,/ , ^^^ ^^gnal- carrying bu= 

-nsiate. to an a.are.^. ZlrTl.! T 

" u cttai-r^urrr ~ - ---- 

^ proper "house code " 
does not contain address 

address contains a proper house code then it 
determined if the infrared code is within the " 
range at step 256 rf ^j, . "^'^hrn the proper 

command with' the a 

untii another sitar^'^ "^^^^^ '''^ -ds 

other Signal is received at step 250 

I£ the infrared code is within ^K. 

then it is determined if the sigla^ L 

=tep 258. If the Signal is a " " 
determined if the silal <! "^"'^ - 

-0 and if so the m«I1 ^Urro Tte^r T 
is determined if the anm s ■ ^^""^ 

.he method proceeds to step^l.r ^'7?: " 
already on, the method Inds "til I '"'"'""^ 

received at step 250. If" t is d ' 

that the power sian., determined at step 260 

power signal is not a power on signal it i= 
nfirmed that the signal is a power off sig:al at tep 
If the power signal is a power off signal it 
determined if the appliance is already of £ • , 

the method proceeds to step 268. If the ap^l 

ii. cne appliance is 
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already off, the method ends until an.^H 

received at step 250. At steo ^ .^T^ 

that the signal is not , ' ^ determined 

translated to the oron^r- ^ ^ ^^^^^ 

and th. i„fr.„/cn: C'^'^ ^""^ ^"^^ 

the infrared emitter ^^r " 

,„ . '-■'^ 232 in Figure a) 

In view of the foregoing it „ij, >, 

that the present invention pro;ide. TLT ^^^^^^"^"^ 

for retrofitting exi=^ ■ ^ ^""^ '"^'^hod 

appUan^eauto^Ln^^: 

and .ethod for interfacinT wTth aptr"^''^ ' 
=yste™. auowing ^th ooJatilTe a^UarcLr:""" 
compatible appliances to be used th. ^ .^"^'^^ 
invention also provides a „irei The present 

appliance automation syst,. T''°' ^'^'^^ " 
appliances without anv ! 

addressed and automation capability to be 

systi: Morir : r ^^^"^-^ — 

=yste„ and ^ethol'Mo. reoT^"' ^^"^"^ ^ 

--ices With a sing wir r r"::"^ ^""^ 

and allows control over any "'[ ^""^ ^^^^^^ 

^^o™ any location in the strucrri""" ^ 

.eciir: fr-littrrparTLg^^"^"^^- ^ 
essential characteristics The , "k"° °^ 
are to be considered in all r 

illustrative and not rest:Ltrve T^"^ ""'^ " 
invention is, therefo,= ■ ! ""^^ °^ '''^ 

Claims rather than H t. , " ^'^"-''-^ 
What i! , ! foregoing description. 

What as claimed is: 
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1- A system for communicating Sr,^^ 

to an appliance fron, "^eating instructions 

anmr. " . ^^^""^^ ^^^^^ ^ ^^^-ote location. 3^._.,, 

comprising: syouem 

remote means for dispatchina -f,- . 
Signal from the remote location ' 

means for receiving the first control signal • 

means for translate no t^^e 
ir,*- ^ ^irst control sianal 

into a second control signal hh. o ^""^"^ 

1 . ''J-gnai, the second contT-nl 

signal including at least ^ r.r. control 
y cit least a power on command; 

means for emitting the second control signal 
the second control signal being recognized byth; 
appliance; and ^ cne 

a now"'" ''"'"^ """""" appliance is in 
a power act.ve state or a power-inactive state and 
for ensuring that the power on co^nd is issued by 
the ™eans for emitting the second control .fjl 

T ' 7^-"-- ^3 in a power-inactive state 

A system as defin#:»r? -ir. i • 
remote means for emitting ' 
device selected f . ' "'""^ comprises one 

held trinsm t consisting of: a hand- 

infrared Te^^^^^^^^^^ an audio/visual controller, an 
controller. appliance automation 

3. A system as defined in claim 2 wherein the 
hand-held transmitter comprises: 
an infrared emitter; 

a plurality of function keys, the plurality of 
functions keys being programmable to change their 
function from a previous function to a current 
function; and 

ind- ^"Play including indicia 

indicating the current function of at least some of 
the plurality of the function keys. 

4. A system as defined in rla-im i v, 

J.11CU an Claim 1 wherein the 

means for receiving the first control signal comprises 
means for receiving a signal compliant with the CEBus- 

CAL language . 
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5- A system as defined in claim i 
-ans translating the f irst contlt '"^ 
a processor ana .eans for aoo.ing „p T'"^^' 
control Signals corresponding to a set of T 
..gnals „Mch are acceptable to the appUance 

emttrng a second control signal comprises- 
an infrared emitter, 

close'"^'"' "'^^"^"^ infrared emitter in 

Close pro.„rty to an infrared receiver on the 

appliance; and 

means for connecting the infrared emitter to 

the means for translating. 

7. A system as definArf •!« «i ■ 
.eans for sensing „hether ^ a^;! Un^ L t"'" 
active state or a Power-inactive'Latri:;,:;;. 

appiii:::: ™' 

means for comparing the current dra™ by the 
appliance with a predeter„i„ed threshold- 

thresh":::: """"^^ "^-^"^ Predeter^med 

means for perceptibly indicating to a user 

when the current drawn by the aoplian.r . 

i-xie appliance exceeds the 
predetermined threshold; and 

means for preventing the means for emitting a 
second control signal from emitting a power on 
command if the current drawn by the appliance 
exceeds the predetermined threshold. 

8. A system as defined in claim i further 
comprising means for selecting an address for the means 
for receiving the first control signal. ' 

9. A system as defined in claim i further 
comprising: turcner 
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means £or receiving a„ i„Erared signal 
containing instructions for the a.nlian.^. 

.eans for modulating an information 'carrying 
bus «.th ,he first control signal containing tL 
instructions for the appliance and for including an 
address for the appliance „itH the firat confr 



from"'fi* t™ --"unicating control signals 

irom a first remote location to a first .^,.1 

distrxbutxon bus. the system comprising- 

remote means for emitting a first control 
sxgnal from the first remote location- 

means for receiving the first control signal- 
into ^-nslating the first control signal 

into a second control signal, the second control 
s.gnal xncluding at least a power on command; 

means for transmitting the second control 
signal over the power distribution bus • 

means for receiving the second control signal 
from the power distribution bus and translating the 
second control signal into a third control signal 
the means for receiving the second control signal 
bexng in physical proximity with the first 
appliance; 

means for emitting an infrared signal 
corresponding to the third control signal; and 

means for sensing whether the first appliance 
IS xn a power active state or a power- inactive 
state and for ensuring that the power on command is 
issued by the means for emitting an infrared signal 

only if the first appliance ic: z. ^ 

apt'iiance is m a power-inactive 

state . 



state . 
11. 



A system as defined in claim 10 wherein the 
remote means for emitting a first control signal 
comprises a hand-held transmitter. 
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12. A system as defined in claim 1 1 
hand-held transmitter ccmpri.es: '"^ 

an infrared emitter; 

ZTZTf ProgrammaMe to change their 

runction from a previou<? f^nr,^*- • 

. ^. pi-evious function to a current 

function; and ^"^jrenc 

a display, the display including indicia 
xnd. ,i ,3 ^^^^^ ^^^^ a 

the plurality of the function keys 
means^for^ T'"- " ''''''' 

means for transmitting the second control signal 

comprises : ^^j-yn^i 

means for modulating an information carrying 
bus „.th the first control signal containing the 
instructions for the appliance and for including an 
address for the appliance with the first control 

20 „e» '^ * " '^'^i-" 1° the 

means for receiving the second control signal from the 

power distribution bus and translating the second 
con r,, ,„^^ ^ ^^^^^ ^^^^^^^ ^^^^^ d 

processor means and means for looking up a set of second 
control Signals corresponding to a set of infrared 
Signals which are acceptable to the appliance 

15. A system as defined in claim 10 wherein the 
means for sensing comprises; 

means for providing AC current to the first 

appliance; 

'"^^"^ sensing the current drawn by the 

first appliance; 

means for comparing the current drawn by the 
first appliance with a predetermined threshold- 

35 , '"^^"^ manually varying the predetermined 

•^^ threshold; 
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means for perceptibly indicating to a user 
When the current drawn by the first appliance 
exceeds the predetermined threshold; and 

means for preventing the means for emitting a 
second control signal from emitting a power on 
command if the current drawn by the appliance 
exceeds the predetermined threshold. 
16- A system as defined in claim lO wherein the 
means ^ for receiving the first control signal further 
comprxses means for conveying a third control signal on 
a signal -carrying bus to a second appliance. 

17 A system for communicating control signals 
from either of a first remote location or a second 
remote location to a first appliance at a first location 
or to a second appliance at a second location, the first 
and the second locations both contained within a 
structure including a power wiring bus, the system 
comprising: ^ 

remote means for emitting a first control 
signal, the remote means being movable between the 
f xrst remote location to the second remote location 
and including a battery; 

means for receiving the first control signal 
at the first remote location; 

means for translating the first control signal 
xnto a second control signal, the second control 
signal including at least a power on command and at 
least one address; 

means for transmitting the second control 
signal over the power distribution bus; 

first means for receiving the second control 
signal from the power distribution bus and 
translating the second control signal into a third 
control signal, the first means for receiving the 
second control signal being in physical proximity 
with the first appliance; 
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first means for decoding the address and 
determining if the address matches 
appliance address; ""^^^ 

signarto\r7 ^^^^ —1 

signal to the first appliance; 

Signaler "">f '^'^'"'"^ ^^"^ -"^-1 
ra^satinoTh^ '^^^'^ distribution .us and 
translating the second control signal into a third 
control signal, the second .eans for receiving the 

Ith theT^^V'""^' '^'"^ ^" ^^^^^-^ p-^'^^'y 

with Che second appliance; 

second means for decoding the address and 

deeen..n.ng if the address matches the second 

appliance address; c'-ona 

si^artTtV"" ""^'^""^ "'^ '^-^-^ -"rol 
signal to the second appliance, and 

is inTlT 

state aLT °" ' Power-inactiva 

is^uL H ir " °" - 

an inLrerr:c";:rrr::::"" ^^^^^-^ 

co^nands, the a^stercotri:::;:^^^""^ — - 

means for receiving a first control signal 
generated by an appliance controller- 

means for translating the first control signal 

sl°al "-"^ -ntrol 

signal including at least a power on command- 

means for emitting an infrared signal 

corresponding to the second control signal, the 

infrared signal being recognized by the appliance, 

- and for directing the infrared signal into the 

infrared receiver; 

means for providing operational voltage and 
current to the appliance; and 
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means for sensing the current flow through the 
means for providing operational voltage and . J, 

dete:^i„e whether the appliance is in a ;;:e; 
act.ve state or a power- inactive state such that 

Z^ZTZ ^^^^^^ ^or 

em.ttxng the second control signal only if the 

appliance is in a power-inactive state 

19- A system as defined in claim 18 wherein th. 
means for receiving, * • wnerem the 

20. A system as defined in claim is wherein the 
oeans for translating the first control signal into a 
second control signal comprises a processor and .ean 
for looking up a set of second control signals 
corresponding to a set nf .•r,^ ^ • signals 
^r^r^^^^ ^ ° ^ °f infrared signals which are 

acceptable to the appliance. 

21. A system as defined in claim 18 wherein the 
means for emitting an infrared cn^.i 

th^ J inrrared signal corresponding to 

the second control signal comprises : 
an infrared emitter; 

means for attaching the infrared emitter in 
close proximity to the infrared receiver on the 
appliance; and 

means for connecting the infrared emitter to 
the means for translating. 

22. A system as defined in claim 18 wherein the 
means for providing operational voltage and current to 
the appliance comprises a NEMA compatible receptacle 
providing AC power. 

23. A system as defined in claim 18 wherein the 
means for sensing the current flow comprises: 

means for sensing the current drawn by the 
appliance; 

means for comparing the current drawn by the 
appliance with a predetermined threshold; 
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means for manually varvina ^>,^ 
threshold; varying the predetermined 

predetermined threshold, .nd ^"^^'^ 
n.ea„s for preventing the means for emitting 
infrared signal from emitt.n, ^ ^ 

the current dra«, b„ the °™ " 

cne appliance exceedc; ^>,^ 

predetermined threshold. ^ 
24. A system for con^-ro^^,•^ 

remote location, the systTm c " '''^""""^ ^ 

uiie system comprising- 

tirst appliance function, the first r-„„^ , . 
consisting of a code which is not 

appliance; recognized by the 

Signal""" ""''''"^ "^^^^^^ control 

into ^»-l«ing the first control signal 

xnto a second control signal, the second control 
comprising a code which i= . cc^'rol 

1 . wnicn IS recognized bv ^h= 

appliance as representing the first an 
function; and appliance 

to the 3^^^ ^^^^ ^^^^^^^^^^ g 1 

out^the function represented by the second control 

:::rf":-:.:ct7:?: -rcoirt r ^ 

,p . y set Of codes which correspond to 

the functions of the first application and means for 
selecting a set of codes which correspond to the 
functions of a second appliance. ^ 

26. A system for controlling an appliance fr„„ 
remote location as defined in claim 24 whereriL 1 
.or translating the first control signal into a srinl 
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control signal comprises a processor ^r. ■ . ■ 

adjacent to the appliance. ^^^^ 

27. A system for controlling an apnliann« . 
remote location as defined in claim 2e :Zl7L ^ 

r "r::!t::r -^-'^ - -t:r 

remote locator dean^Tc"'^^ ^^^^"^^ ^ 

conveying the, second rr s"^^^^^^^^ 
infrared emitter. ^"^^ comprises an 
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